Membrane transport study is one of the important applications of supramolecular chemistry. It plays an important role in simulating biological membrane functions and in separation technologies. We have tested the effect of donor sites of ionophores on the separation of metal ions. We have synthesized mixed donor ionophores (S r S 3 ); 6, 9, 12-trioxa -3, 15-dithiaheptadecane-1, 17-diamide (Si), l-(2, 2, 2-hydroxbenzylideneamino) ethylimino methyl phenoxy anthracene 9, 10-dione (S 2 ) and 2,2'(l,r)-(ethane-l,2 diylbis (azan-l-yl-ylidene) bis methanol-l-yl-l-ylidene)diphenol (S 3 ). The results reveal that all the ionophores selectively extract K + ion and transport Na + ion. It can be concluded from the results that mixed donor sites add selectivity to ionophores.
INTRODUCTION
The selective transport of metal ions across a lipid membrane is a fundamental process in biology. It is well known that certain natural ionophores such as valinomycin and nigericin transport metal ions across the membranes. There have been many studies involving ionophores such as the crown ethers, which mimic the ion transport properties of natural ionophores /1,2/.
Alkali and alkaline earth metals have been used in nature for control and function of diverse natural processes /3/. Research concerning selective transport of alkali and alkaline earth metal through liquid membrane using polyethylene glycol has been reported /4/. 
Extraction Experiment
In the extraction studies 161 equal volumes (lOmL) of aqueous solution of metal ions (Li + , Na + and K + ) of 1 χ 10 " 2 Μ and ionophores solution of 1 χ lU" 2 Μ in chloroform were vigorously stirred in a beaker for four hours on a magnetic stirrer. The amount of metal ion in the aqueous phase was initially determined. After four hours the depleted aqueous phase was estimated by using flame photometry.
Transport Experiment
Transport experiments 111 were performed in a 'U' tube glass cell also known as "Pressman Cell". 1x10'
3 Μ ionophore in 25 mL of chloroform, placed in the bottom of the U-tube, served as the membrane. 10 mL of 1 χ 10" 1 Μ aqueous metal ion solution, placed in one limb of the U-tube, served as source phase and 10 mL of double distilled water, placed in another limb of the U-tube, served as the receiving phase. The membrane phase was constantly stirred. The samples were withdrawn from the source and receiving phase after 24 h and the amount of metal ion transported was estimated by using flame photometry.
RESULTS AND DISCUSSION
Blank experiments were performed for extraction and transport of metal ion, in which the organic phase was devoid of ionophore, and showed no extraction and transport. Duplicate measurements were made for each set to check reproducibility.
In order to find out optimum concentration of metal ions for transport and extraction, we have varied the concentration of metal ions from ΙχΙΟ" 1 Μ to ΙχΙΟ" 3 M, the ionophores concentration for transport was kept constant at ΙχΙΟ" 3 Μ (Si -S 3 ) whereas for extraction concentrations of all three ionophores were kept constant at ΙχΙΟ' 2 M. The optimum concentration for metal ion transport was observed at 1χ10"'Μ and the optimum concentration for metal ion extraction was found to be 1><10" 2 M, hence these concentrations of metal ions were used through out the studies.
In order to find out optimum concentration for ionophores, we have varied the concentration of ionophores from ΙχΙΟ' 2 Μ to ΙχΙΟ" 4 Μ, the metal ion concentration was kept constant at 1 χΙΟ' 1 Μ for transport and 1 χ 10' 2 M for extraction. 1 χ 10' 3 Μ was observed to be optimum concentration of ionophores for the transport of metal ions. The optimum concentration for extraction shown by the ionophores (Si, S 2 and S 3 ) was found to be ΙχΙΟ" 2 M, therefore for further study these concentration of ionophores were kept constant.
Results of extraction and transport are tabulated in Tables land 2 respectively. From Table 1 , it is observed that the trend for extraction of cations by ionophores (Si, S 2 and S 3 ) is K + > > Na + >Li + ; this selectivity is due to the large size of K + ion (2.66>A) and its low charge density as compared to other metal ions /8/. The trend of ionophores for extraction is Si> S 3 >S 2 . Ionophores S, and S 3 both have capability to form a pseudocavity by changing their conformation to cis /8,9/, with the arms at the same side, which leads to the formation of a better predisposed ionophores for metal complexation by bringing binding sets into closer proximity, but due to the presence of three oxygens in a main chain length Si acts as a better extractant as compared to S 3 . Table 2 Amount of metal ions transported after 24h with ionophores From the results of the transport study (Table 2) it is evident that ionophores Si, S 2 and S 3 transport Na + ion to a greater extent. Among ionophores studied, S 2 acts as a better carrier due to the anthraquinone moiety, which leads to the formation of an intermediate conformation with the quinonyloxy group, providing electrostatic binding site for the metal ions.
From the above results, it can be concluded that the mixed donor ionophores, i.e. ionophores containing nitrogen and oxygen in their binding sites, enhance the selectivity of the ionophores and play a key role in metal ion transport and extraction. The factors discussed would assist in the future design of 'tailor-made'
ionophores for use in a wide variety of metal ion transport and extraction systems, which would be a milestone in separation science.
